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PART 5. CONVERSION TRANSITIONS OF NUCLEI WITH PAIR FORMATIONS 
{v. A. Krutov and V. a. Gorshkov) 
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Calculations by Means of Relativistic Coulomb Punctions 


Born Approximation 


Nonrelativistic Approximation 


£0-Transitions 


Ch. 6. Conversion Transitions Resulting in the Formation of 
Monoenergetic Positrons 
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TITLE; Conversion transitions with pair production 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 7, 1962, 27, abstract 7B219 
(In collection; "Gamma-luchi", Moscow-Leningrad, AN SSSR, 1961, 
508 - 522) 


TEXT: The results of all calculations, precise and approximate, performed 
to this day for the pair conversion coefficient without taking account of nuclear 
finite dimensions and shielding, are pregented, Diagrams of the energy and 
angular distributions of the pair conversion coefficient, calculated in zeroth, 
first, and second Born approximations over the Coulomb field of the nucleus,’ are 
considered. EO transitions and conversion transitions with monochromatic positron 
production are also analyzed. 


V. Gorshkov 


[Abstracter's notes; Complete translation] 
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Krutov, Vitaliy Ivanovich 


Avtomticheskoye regulirovaniye dvigateley vnutrennego sgoraniya (Automatic 
Regulation of Internal Combustion Engines) Moscow, Mishgiz, 1958. 344 p. 
13,000 copies printed. 


Reviewers: Ayzerman, M.A., Doctor of Technical Sciences and Popyk, K.G., 
Candidate of Technical Sciences; Ed.: Meleyev, A.3., Engineer; Ed. of Publish- 
ing House: Geller, I.Yu.3 Tech. Ed.:; Model', B.I.; Managing Ed. for Liter- 
ature on General Technical and Transport Machine Building (Mashgiz): Pono- 
mareva, K.A., Engineer. 


PURPOSE: ‘This book was approved by the Ministry of Higher Education of the USSR 
as a textbook on internal combustion engines for students of machine-building, 
polytechnical, and shipbuilding vuzes. The book may also be of use to special- 
ists in the field of engine regwiation. - 


COVERAGE: The author is concerned mainly with problems of the automatic regulation 
of internal combustion engines used in transportation. He presents block 


card 1/6 


< 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826810020-4" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826810020-4 


Oe eer pent Se IS eS UT gy ae et 


f aed? 


URED UH BAER SRN Nt A TT ET 


Automatic Regulation of Internal (Cont. ) 1147 


diagrams of systems of fuel feed regulation and investigates the operating con- 
ditions and characteristics of engines. The book contains a classification of 
speed governors, a description of their elements, and an analysis of the statics 
of the sensitive element. It explains the degree of nonuniformity and nonsens- 
itivity of governors on the basis of equilibrium curves obtained and describes 
the factors influencing the magnitude of degree. Linear differential equations 
for the elements of the regulating system are derived and an experimental method 
of determining the forces of friction 1s presented, together with methods for 
analyzing the stability of automatic regulating systems. Modern frequency 
methods of analysis are also discussed. A brief historical survey of the de- 
velopment of automtic regulation is presented. No personalities are mentioned. 
There are 86 references, of which 78 are Soviet, 2 English, 3 French, and 3 Ger- 
man. : 


TABLE OF CONTENTS: 


Preface 3 

Ch. I. Brief History of the Development of Automatic Regulation 5 

Ch. II. Regulating Systems of Internal Combustion Engines 25 
l. Some definitions 2 
2. Block diagrams of automatic regulating systems 
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Ch. V. Statics of Automatic Regulation 

17. Recovery force of @ governor 

18. Reduced mass of the governor and of the fuel feed elements 

19. Supporting force of the sensitive element 

20. Equation of equilibrium of the sleeve of the sensitive element 
and equilibrium curves 
Stability factor of the sensitive element of the governor 
Degree of nonuniformity of the governor 
Friction forces acting in the mechanism of the governor and in 
the elements of the fuel feed system 
Degree of the nonsensitivity of the governor 
Mechanical governors with gradual engagement of springs ,for all 
operating conditions 
Static calculation of a mechanical governor with gradual engage- 
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Static calculation of 4 pneumatic governor for all operating 
conditions 

28. static calculation of a direct-action governor 
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Dynamics of Automtic Regulation 

Problems of the dynamics of automatic regulation 
Equation of motion of an internal combustion engine as an object 
of regulation 
Transient processes in an engine with a constant position of the 
regulating menber 
Equation of motion of the sleeve of a mechanical sensitive element 
Transient processes in 4 mechanical sensitive element 
Determination of braking factor 

Equation of motion of the sleeve of a pneumatic sensitive element 
Transient processes in a pneumtic sensitive element 

Equation of motion of 6 hydraulic sensitive element 

Equation of motion of hydraulic servomotors 
Operational recording of differential equations of motion of 
regulating system elements 

Basic equations of motion of regulating systems 

General integral of an equation of motion of a regulating systen 
Concept of stability of the regulating system 

Rauth-Burwitz stability criteria 
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“¥}. Standardized equations of motion of mgulating systems 
45. Analysis of the convergence of processes described by an 
equation of the third order 
Criteria of similarity of regulating processes 
Vyshnegredskiy's diagram 
Quantitative evaluation of transient processes in systems of the 
third order 
Convergence diagram of processes in systems of the third order 
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Krutov, Vitally Tyanoyich 
(Analysis of the Operation 


Analiz raboty sistem avtomaticheskogo regulirovaniys 
of Automatic Regulation Systems) Moscow, Mashgiz, 1961. 176 p. 8000 copiee 


printed. 


Reviewer: 0. G, Kalish, Doctor of Technical Sciences, Professor; Ed.: D. A. 

Butoayev, Candidate of Technical Sciences} Ed. of Publishing House: ¥M. 5. 

Yeliseyev; Tech. Ra: A. Ya. Tikhanov; Managing Ed. for Literature on In- 
atrument Construction and Means of Automation: N,V. Pokrovekiy, Engineer. 


PURPOSE: The pook is intended for machine-construction engineers investigating 
the problems of automatic regulation. It may also be used by machine-con- 
struction engineering students teking automation theory courses at schools 


of higher educaticn. 
COVERAGE: ‘The book gives the derivations of linear differential equations of 
motion for the most widely used third-order systems and for systems with 
eim- 


processes that can be described by third-order equations after 6 
plifications. The equations are reduced to dimensionless form (normalized) , 
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and similarity criterta formilas for transients are obtained, Methods for 
estimating the qualities of transients (e,g., system stability, process charan- 
terlatics) are explained, and estimation methods for quantitative process 
component indices and for integration constants of third-order Systems are 
Biven, The estimation of quantitative Parameters of components is presented 
in convenient Graphic forn, making it possible to plot the transients in full 
and to give an evaluation of the automatic control system, Ne Personalities 
fre mentioned, There are 16 references, all Soviet 
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TITLE: Experimental data on the transient processes of a diesel with turbine super-~ 
charging ‘ 


SOURCE: IVUZ. Mashinostroyeniye, no. 12, 1965, 51-56 
TOPIC TAGS: diesel engine, supercharged engine, gas turbine, engine crankshaft, eisai 
gage, torque, hydraulic device / 1D6N diesel engine 


ABSTRACT: The authors give the results of an experimental study of diesel engine 
operating conditions where the diesel engine is equipped with a gas turbine super- 
charger. The problems caused by introduction of the supercharger are discussed. One 
ee these is the difference between the crankshaft speed of the engine and the speed ' 
jof the turbine. Such a condition causes insufficient access of air for combustion. i 
‘This is not true for mechanically connected engine and supercharger units. Transient 
processes of the engine and supercharger are experimentally studied in the 1D6N diesel | 
jengine with a Toe ene cantsorensure turbine compressor\0 The LE-4-53 loading unit 
lused in the experiment was built by MAI. Standard measuring equipment is used which | 
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fulfills the requirements of GOST 10448-63. Induction pickups placed inside the fly- 
wheel and compressor housings are used to register the rpm of the engine and the 
turbocompressor. The pickup signals are fed to an amplifier. Fuel measurement is 
recorded in a like manner. Strain gages are used for recording engine torque. These 
‘are placed on the cylindrical part of the input shaft of the hydraulic brake and 
‘connected according to a bridge circuit. A low-pressure pickup at the compressor 
output is used for measuring supercharging pressure. Engine control is set at maximum 
by setting the spring at its limit. Graphs are given for torque, rpm of the crankshaft 
and compressor turbine rotor, including supercharging pressure as a function of 
transient process time. The effect of individual factors on diesel operation are 
analyzed. The results show that increasing the load on gas turbine supercharging 
increases the duration of transient processes in the engine. Orig. art. has: 

3 figures, 1 table, 1 formula. 
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TITLE: Imago of the sun in the far short wave region of the spectrum (Thesis) | : 


' 

> SOURCE: Vsesoyuznaya konferentslya a kk 
1965, Issledovaniya kosmicheskogo prostranstva 
konferenteii. Moscow, Isd-vo Mauka, 1965, 533 


TOPIC TAGS: solar X radiation, solar facula 
| ABSTRACT: The image of the sun in the short wave region of ths spectrum 170-400 
' was obtained by using apparatus placed on a geophysical rocket launched June 6, 

' 1963, which reached an altitude of 500 km. It was observed that regions of 

‘ gnhanced intensity of the short wave radiation are located above facula fields - 
- and remain on the sun for at least a solar day. pint Peg 
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4 upravleniia, Moskva, 1957. 334 p. (MIRA 10:5) 
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Gorskaya, Nina Sergeyevna, Inessa Nikolayevna Krutova, and Vladislav Yul'yevich 
Rutkovaekiy z 


Dinamika nelineynykh servomekhanizmov (Dynamics of Nonlinear Servanechanisms ) 
Moscow, AN SSSR, 1959. 318 p. Errata slip inserted. 3,300 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. Institut avtomatiki i telemekhaniki. 


¥d.: B.N. Petrov, Corresponding Member, Academy of Sciences USSR 
Ed. of Publishing House?’ Ye. N. Grigor'yev; fech. Ed.: P.S. Kashina. 


PURPOSE: This monograph is intended for scientific workers and engineers study- 
ing or designing automatic control systems and their components. Ch. II is 
of special interest to persons studying the phase plane method and the nethod 
of point transformations. 


COVERAGE: ‘The monograph examines certain specific types of electropneumatic, 
hydraulic, and electric servanechanisms in order to investigate the dynamics of 
nonlinear servanechanisms on the basis of the method of phase space and of the 
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theory of point transformations. Section 1 of Ch. I,.Ch. IV, and sections 
4-6 of Ch. VII were written by 3.8. Gorskaya; Ch. III and VI, and eections 
2-5 of Ch. I by J.N. Krutova; and Ch. II and V, and sections 1-3 of Ch. VIT 
by V.Yu. Rutovskiy. The authora thank N. A. Furayev and V.V. Petrov. 
There are 130 references: 100 Soviet,z) English, 3 German, and 3 French. 


TABLE OF CONTENTS: 
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Introduction 
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Electropneumatic servamechaniam EPS-JII with vibration lineariz- 
ing and nonlinear feedback rate 
Hydraulic servamechaniem of the "Siemens" autopilot 
Control mechaniam of the "Ascania™ autopilot 
Electric servomechanism of the "Rheintochter" stabilization 
system 
Vibration servemechanism of an electric autopilot 
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{Invariancy theory in automatic control systems; transac- 
tions) Teoriia invariantnosti v sistemakh avtoraticheskogo 
upravieniia; trudy. Moskva, Nauka, 1964. 503 p. 

(MIRA 18:2) 
1. Vsesoyuznoye soveshchaniye po teorii invariantnosti 1 
yeye primeneniyu v avtomaticheskikh ustroystvekh, 2d, 
Kiev, 1962, 2. Chlen-korrespondent AN Uk:.SSR (for 
Ivakhnenko, Kukhtenko). 
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"AUTHOR: Krutova, I. N. (Moscow); Rutkovskiy, V. Yu. (Moscow) 
' TITLE: | Model-adaptive system — Part I 
“SOURCE: AN SSSR. Ievestiya. Tekhnicheskaya kibernetika, no. 1, 1964, 124-13] 


TOPIC TAGS: automatic control, adaptive automatic control, model adaptive 
automatic control, model reference adaptive control, model adaptive control 
theory 


ABSTRACT: The well-known principle of operation and some characteristics of a 
model-reference adaptive control system are theoretically investigated. [ The 
system given in Fig 5, p. 125, of the Russian original is "not considered adaptive" 
according to John E. Gibson, "Nonlinear Automatic Control," 1962, p. 498. 
Abstracter]. An ideal model is considered. The use of an aperiodic unit as a 


reference model is indicated for complicated and higher-order control systems, 
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Also, the possibilities of a resettable model are mentioned. "The project was 
fulfilled in IAT, under B. N. Petrov, in 1960-63." Orig. art.. has: 7 figures 
and 25 formulas. ; 
ASSOCIATION: Institut avtomatiki i telemekhaniki AN SSSR | (Institute of 
Automation and Telemechanics, AN SSSR) 
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TITLE: Model-adaptive control system. Part.2. 


SOURCE: AN SSSR. lavestiya. Tekhnicheskaya kibernetika, no. 2, 1964, 143-152 : 


TOPIC: TAGS: automatic control, adaptive automatic control, model adaptive 
automatic control 


'.* ABSTRACT: Some gendeal characteristics of a wusieiadentive system, such as 
‘:? glgorithms and laws of coefficient adjustment, are theoretically considered. For 
‘i @ readjustment of coefficients k, and k, (see authors’ article in Isv. AN SSSR. 
+. OTN. Denman Ja rivernetile, 1963, no. ae care algorithme are plotted and 
- | dlecusseds As ao eee 
. welmltien? 
dm (ea — 5) sign 8, 
0 = (2,]— 2) sign ce, 
"16 0 (tq — 8) alge 6. : 
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|: Similarly, for coefficients k,, these algorithms are plotted: 
Peat [eal — fel, 
(6 — (taf-~ a) sign 4, 
: ty (tn — a) chen by. 

- A formula for a general law of forming the self-adjusting coefficients is given. 
Model-adaptive systems are recommended for these cases} (1) when the plant - 
parameters vary widely and rapidly, in an unknown way; (2) when the nonlinear 
piant characteristics may result in a loss of stability without self-adapting loops; 

(3) when the constant-parameter plant would require complicated correcting 
devices. Orig. art. has: :9 figures and 27 formulas, ' 
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TITLE: Dynamica of a first-order model -adaptive system | : 

| SOURCE: Avtomatika { telameuianiia: v. 25, ie. 2, 1964, 188-194 


' TOPIC TAGS: automatic controi, adaptive automatic control, model adaptive 
automatic control, model adaptive control dynamics, model adaptive control 
: Stability oan 


ABSTRACT: The effect of error algorithms, the number of resettable 
, coefficients, and their resetting law upon the dynamic processes inside a model« 
‘adaptive automatic-control system is theoretically considered. The principal 
loop o! the system is described by a first-order iinear equation, andthe i ae: 
coefficient-resetting law contains only a term expressing the error between the 


input signal g(t) and the controlled variable x(t), The model is represented by 
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_ system is stable with negative self-regulation coefficients b, yet under steady- 
state conditions, the variation of b introduces an error. Orig. art. has: 
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9 figures and 24 formulas. i 
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ACCESSION NR: AP4035072 §/0103/64/025/004/0473/0483 
AUTHOR: Krutova, [Ns (Moscow): Rutkovskiy, V. Yu. (Moscow) 


TITLE: Effect of the integrals in gigoiithma! of self-adjusting coefficients upon 
the dynamics of a model-adaptive system 


SOURCE: Avtomatika i telemekhanika, v. 25, no. 4, 1964, 473-483 

TOPIC TAGS: automatic control, adaptive automatic control, model adaptive 
automatic control, automatic control theory 

ABSTRACT: Inthe general case, the model-adaptive automatic-control system. 
can be described by: 


1 To + Bo=6 
plant: ,-f0" 09 
controller: &™ Xe — Ko 


Ky = 4 + Kyu (g— 09) sign git + Kyu (g — 29) signs. 


K,=a ~ Kiel (g ~ aq) sign qdt — Kia(g — a9) sign 9. 
where 7,8, Ky Kau Ki. K're = OF constants, "a" being a specified static 
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relation between g andy. The effect of the integrals in the formulas of self- 
adjusting coefficients in the feedback loop K, and controlling signal K, upon the 
operation of the system is considered. It is shown that to maintain a specified 
relation between the input signal and the output coordinate under steady-state 
conditions with zero error, the algorithm of K, should contain the integral. That 
makes the system stable at any value of the self-regulation coefficient. Transient 
processes can be improved by introducing the terms A%%e(g —ag)signg and 

K,. (¢ —a9)signg into the algorithms of K, and K,, respectively. No introduction 
of the integral into K, is recommended. In the case of a system operating with 
g(t) = 0, the integrals should not be introduced into the algorithms of K, and Ky: 
Orig. art. has: 9 figures and 35 formulas. 
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_. AUTHOR: Krutova: 1. Nei Rutkovekly, V. Yu. (Moscow) 


| ee 
| TITLE: Investigation of the dynamics of & model-adaptive system, with nonlinear, =~ 
' and variable-parameter plants , 


| SOURCE! Avtomatika i telemekhanika, v. 25, n0- 6, 1964, 887-895 


| 

' TOPIC TAGS: automatic control, automatic control system, adaptive automatic 

control, automatic control theory ; 

‘ ABSTRACT: These two problems of nonadaptive control are theoretically ‘ 

. considered: (1) The plant is a first-order unit with a nonlinear static characteris 

itic which causes system instability; (2) The self-regulation coefficient varies in: ‘ 

|. time taking on plus and minus values which also impairs stability. Upon intro- 

\, ducing the model-adaptive control, the system motion in the first problem is : 
‘To + Hoo 4’ - plant : 

Ae Ket Ke, controller 
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; eo introduction of error componente into K, and K, tends to increase the system | — 
stability and to improve the quality of the transient response. In the second 
\| problem, the system je described by: ; 
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where ‘ 
Kyo $— Kueh (g— o)shon sd — Kre(s — 9) 889 


ee ain | 
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| Kya Kat Kn \6- g)atgn gat + Kn le 9m ey . | | 
| | Kym Kye Kia \ 5 — 9) stn ot + Kale — 9 tee ee 
ee ae , : F i i. -é 
| In this case, too, the model-adaptive feature brings about better stability and | J 
'.; |] transient response, Orig. art. has: 11 figures and 20 formulas. i | 
: i 
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TITLE: The reduction in parameter-variation Sensitivity of an adaptable 
system with a model os 


SOURCE: AN SSSR, Izvestiya, Tek nichoskaya kibernetika, no. 4, 1965, 134-147 = “a 

; v3 F H 
TOPIC TAGS; adaptive controtd futomatic control system, Control system design, 
automatic control Stability = 


ABSTRACT: The avthors described in an earlier paper an adaptable system with a 

. modei-standard containing several adjustment parameters, They found that one can . 
augment the degree of Stability of such a System against wide variations of the H 
parameters by retuning in the fced-back loops the coefficients with the object's ! 
Output coordinate and its derivative as a function of the differences between tue 
Coordinates of the model and the system, In such a case, each coefficient contains 
a multiplicative factor which complicates the Circuit, The present paper investi« | 
gates a system containing a model-standard in which the tuning is carried out using .. 
a single amplification coefficient Ky of the regulator (the sensitivity problem), | 


Fhe dynamics of the system is analyzed using the principle of harmonic balance, 
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the determination of the stability of the equilibrium state is followed by an 
analysis of the motion of second order systems, Results show that an appropriate 
choice of the Ky variation Law can make the system either stable or self-oscillas 
tory while the coefficients of the equation of the original system vary within 


wide Limits (including negative values). Orig. art. has; 57 formulas and 9 figures, 
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TOPIC TAGS: self adaptive control, nonlinear automatic control, nonlinear control sys 
tem, control theory 


ABSTRACT: The authors describe the analysis and design of a non-search adaptive con- 
trol system utilizing a reference model. In such a system the transient processes of 
the controlled object and the model are continuously compared in a differential cir- 
cuit and the appropriate coefficients in the regulator are adjusted to maintain a cer- |_ 
tain value of the difference oy $s where oy is the variable parameter of the model and 


¢ is the corresponding controlled parameter of the object. It is assumed that all 
changes in the reference (model) parameters, as well as independent parameter varia- 
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tions in the controlled object (noise) are functions of time. Under these conditions : 


dt is possible to adjust the coefficients k; such that the ayttem remains functional 


| and noiseproof over a large range of parameter variations. Another advantege of the 


described system over the conventional search-type control system is the higher re- 
sponse speed possible within the stable region of operation. The selection of the 
model's transient processes with respect to the constraints of the real object solves — 
the problem of optimization of the whole system. This and the choice of the appro- © 
priate coefficients, to be adjusted in the regulator, leads to the optimum design of : 
a control system in which the performance of the controlled object will follow closely 
and rapidly that of the model over a wide range of disturbances and parameter varia- | 
tions, not possible with the conventional systems. Orig. art. has: 14% figures, 33 
formulas. 
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haze 


AgsTRACT: The observatory at vyxsokays Dubrava !s located In & typical wooded 
lope of the Central Urals. Instruments were set up In 8 
imately 15 meters In helght. Fos are 


summer and the beginning of autumn; bY 


type, they break down as fol lows: 40% - cont} nuous; 32% ° transparent; 28% - 
round . Most com lete Information Is available on the behavior © the at- 
h were recorded on 8 


mospher| 


Benndorf electrograph: for this parameter, 4 lleyear period of read} ngs was 


analyzed. Although the mean values of the potential gradient with fog V'* notice- 
ably exceed the mean value v' for the entire period of the observations (vii = 
224 voitsieters yi = 165 volts/meter)» Individual cases were noted when negative 
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values for V'* were observed. 
readings (If only for a single 
number of fogs tn that area, 
gradient values In the case of 
rarely encountered even with dry fog, 
were recorded at Vy*sokaya Dubrava, 
differ very 
entire aggregate of observed V'* values, 
of fogs P (v} as a function of Mit. 
individual fog, and V') Is the maf 
corresponding month and 


Ouring haze 
Since mean 


If, to computate the same ratio, one uses t 


of an Imyanitovesystem Instrument (Imyanitov, |. 


Poverkhnost! Zeml1{, Trudy* GGO, vy*p, 110, 
centration by means of an Ebert device. The mean val 


ty of the alr (In lo" e.f.u.) during fogs (and also 
Aye ie $ ( ) 9 fogs ( 


In the Leningrad region, 
hour) constitute Spproximately 20% of the total 
The causes for the occurrence of negative potential 
fog are not yet clear. 
(mist) no negative y' 
V'* values for different 
greatly among themselves, In order to obtaln a general picture of the 
& calculation was made of the recurrence 
» where V'* Is the mean value of V' for each 
monthly value of V'on normal days for the 


year (see Fig. | of he Enclosure). 
which the function re 1S approximately equal to unity. 
e"mean values V' for all 


the curve becomes more symmetrical, 
elrA vere made at 
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“given in Table 1, The ratio of the mean concentration of light Ions In fog n& 


(54 cases) to the mean concentration of all measurements nN, was found to have tha a 
following value for different polarities; 


(pt), = 0.62, (FE), = 0.72. 


Most frequently encountered are fogs for which the mean value of alr conductivity 
is approximately half that of the normal value (no fog). There Is a less notice« 
able change in conductivity In the case of haze and dry fog. L. V. Konduktorova 
and R. L. Lavrova took part In processing the data collected at the Sverdlovskaya 
GMO (Vy*sokaya Dubrava). Original article has: 2 tables and 3 figures. 
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